Monospecific rabbit antisera against purified herpes simplex virus type 1 (HSV-1) gB, gC or gD antigens or polyvalent rabbit antiserum against equine herpesvirus type 1 (EHV-1)-infected cells was used in Western blotting to identify antigenically related proteins in cells infected with HSV-1, HSV-2, bovine mammillitis virus or EHV-1. Monomeric and oligomeric polypeptides related to HSV-1 gB were found in cells infected with each of the four herpesviruses. The gC antiserum was specific for HSV-1 and the gD antiserum reacted only with polypeptides in HSV-1-or HSV-2-infected cells. Neither gC nor gD antiserum revealed the existence of oligomeric forms of the glycoproteins with the single exception of HSV-1 strain KOS which had a heatunstable high molecular weight form of gD. The EHV-1 antiserum reacted with high molecular weight polypeptides of the same mobility as the oligomeric form of gB in cells infected with each of the four herpesviruses.
and antisera was carried out essentially as described by Vaughan et al. (1985) . Samples of the detergent-solubilized antigen preparations were separated by SDS-PAGE using 9 ~ gels crosslinked with N,N'-diallyltartardiamide and then electrophoretically transferred to nitrocellulose paper using the Bio-Rad Trans-Blot cell system. Fig. 1 (a) shows the reaction of anti-gB serum against heated and unheated samples of three strains of HSV-1 (17, HFEM and KOS) and three strains of G and 186) . There was an apparent type-specific reaction of the serum against monomeric gB and pgB in heated samples of HSV-l-infected cell antigen preparations, with only a slight reaction against HSV-2 monomeric gB and pgB which could not be detected in this particular photograph. However, all unheated samples, both of type 1 and type 2, showed that two high molecular weight regions also reacted with the anti-gB serum. Calculation of RF values from SDS-PAGE of[ 14C]glucosaminelabelled samples allowed the localization of the dimeric forms of gB and pgB to the heavily reacting region (marked O in Fig. l) present with all the samples, including HSV-1 strain HFEM which we have previously shown to lack this typical glycosylated oligomeric form ofgB specified by all other strains of HSV-I studied (Snowden et al., 1985) . This may be due to the presence of an unglycosylated oligomeric form of the HSV-1 (HFEM) gB polypeptide backbone undetectable in [14 C]glucosamine profiles of HSV-1 (HFE M)-infected cells. Unheated samples of HSV-I(HFEM) reacted with the anti-gB serum also showed two bands with the same Re values as the glycosylated superoligomeric forms (SO) of HSV-1 (HFEM) gB and pgB previously reported (Snowden et al., 1985) . All the other HSV strains also showed this high molecular weight band although to a lesser degree, and also a heat-unstable form marked * and intermediate in mobility between the monomeric and oligomeric forms of gB. This band was not seen in [14C]glucosamine_labelled samples of cells infected with these viruses and may represent another unglycosylated oligomeric form of the gB polypeptide backbone.
Heated samples of detergent-solubilized extracts of BMV-infected cells (Fig. 1 b) showed only one band following reaction with the gB antiserum at approximately 130 000 molecular weight even though three bands were detectable by immunoprecipitation in the 120K to 150K region (Snowden et al., 1985) . This is probably due to the denaturation of certain antigenic sites during the blotting procedure. However, unheated preparations of BMV-infected cell extracts showed at least two bands co-migrating with oligomeric forms of HSV-I(17) gB and pgB, and also an intermediate band at approximately 150K to 160K. This indicates the presence of heat-unstable gB-related polypeptides in BMV-infected cells. Reaction of the anti-gB serum with EHVl(RAC-H)-infected cell extracts showed only one band of approximately 130K to 140K molecular weight in heated preparations, and this is probably the same polypeptide we have previously detected by immunoprecipitation (Snowden et al., 1985) . Unheated samples of EHV-1-infected cell extracts produced a number of bands following reaction with the anti-gB serum. One of these, at approx. 100K, is due to a non-specific reaction with the RK13 cells in which the preparation was made as a similar band was present following the reaction of unheated samples of mock-infected RK 13 cells with the serum. There were, however, at least two other bands which apparently represent heat-unstable oligomeric forms of an EHV-l-specific polypeptide . Heated (h) and unheated (u) samples of each antigen preparation (15 ~tl) were separated by SDS PAGE and the separated proteins electrophoretically transferred to nitrocellulose paper using the Bio-Rad Trans-Blot cell system in a buffer of 40~ methanol, 25 mM-Tris-HC1, 190 mM-glycine at 30 V overnight. The nitrocellulose was soaked in a pre-absorption buffer containing 3~ glycine, 0.9~ NaC1, 10 mM-Tris-HC1 pH 7.5 and 10~ calf serum for 3 h at 39 °C, then extensively washed with PBS. The samples were allowed to react with the appropriate antibody diluted in PBS containing 10 ~ calf serum for 2 h at 20 °C. After further washing in PBS, goat-anti-rabbit IgGperoxidase conjugate (Cappel) (diluted 1/1000 in PBS with 10~ calf serum) was added for a further 2 h, and the paper was washed again. Finally, the reaction was visualized by adding substrate solution containing 75 mg Hanker-Yates reagent in 50 ml 0.1 M-Tris-HC1 pH 7.5 with 0.01 ~ H202 for 15 min in the dark. The paper was then successively washed in PBS, water, 50% ethanol and 75~ ethanol and finally water. Molecular weights ( × 10 -3) to the left of (b) relate only to that part of the figure. G 3345 KOS H F E M 17 antigenically related to gB. The higher molecular weight band, which showed a strong reaction with this serum, apparently co-migrates with the oligomeric form of HSV-I(17) gB and the upper BMV gB-related polypeptide. There is also a heat-unstable polypeptide at approximately 140K which is apparently related to HSV-1 gB. These results confirm that not only HSV-1 and HSV-2, but also BMV-and EHV-l-infected cells contain polypeptides antigenically related to HSV-1 gB. Furthermore, these polypeptides may exist in heat-unstable oligomeric forms within the infected cell.
It is possible that the high molecular weight regions which react strongly with the anti-gB serum in unheated samples of all the preparations are due to virion or infected cell membrane fragments containing the glycoproteins rather than to specific oligomeric forms, but, if this were the case, one would expect to see similar regions in blots of samples using antisera against other glycoproteins. However, as can be seen in Fig. 1 (c to f) we did not detect such regions in reactions of unheated samples with either anti-gC or anti-gD serum, which indicates that the reaction we saw is specific to the gB serum and is probably due to the presence of heat-unstable oligomeric polypeptides antigenically related to HSV-I(17) gB. Fig. 1 (c, d) shows the reaction of antiserum against HSV-I(HFEM) gC with samples of the same antigen preparations used above. Several conclusions may be drawn from these results. (i) The antiserum is highly strain-specific, reacting strongly against both gC and pgC of HSV-I(HFEM), but to a lesser extent against HSV-I(17) and hardly at all against HSV-I(KOS) gC and pgC. (ii) We were unable to detect the presence in unheated samples of heat-unstable oligomeric forms of HSV-1 gC using this technique, or any polypeptide in HSV-2 extracts which may be antigenically related to HSV-1 gC. This may be because no such oligomeric forms exist, or due to denaturation of certain antigenic domains (particularly conformational ones) during the Western blotting procedure or to the particular antiserum used. (iii) Furthermore, no HSV-1 gC-related polypeptides were detectable in heated or unheated extracts of BMV-or EHV-1-infected cells, as shown in Fig. 1 (d) . The two bands seen in the unheated sample of EHV-1-infected RK13 cells are non-specific reactions of the serum with the unheated RK13 cells, similar to that seen using the gB antiserum. The two faint lower molecular weight bands in the BMV lanes are also non-specific and were detectable with extracts of mock-infected BHK cells.
Reaction of anti-gD serum with the infected cell antigen preparations produced well defined bands against each of the HSV-1 and HSV-2 strains used, confirming the presence of typecommon antigenic sites (Fig. 1 e) . The three HSV-2 strains each produced similar profiles but those of the HSV-1 strains were markedly different, particularly HSV-1 strain HFEM where two apparent precursor bands were detectable. No heat-unstable multimeric forms of gD-related polypeptides were detectable in unheated samples, with the single exception of the HSV-1 strain KOS where a high molecular weight polypeptide was detectable in unheated samples. This reaction is reproducible with different batches of antigen preparation and may be due to the presence of heat-unstable multimeric form of HSV-I(KOS) gD. Fig. 1 (f) shows the reaction of the anti-gD Band II serum against unheated samples of BMVand EHV-l-infected cell extracts. Since anti-Band II serum is known to neutralize BMV (Killington et al., 1977) we thought it possible that a gD-related polypeptide may be detectable in BMV-infected cell extracts but no such band was seen. If a BMV-specific polypeptide antigenically related to gD does exist, the cross-reacting site(s) may have been denatured during the Western blotting, or the reaction with the anti-Band II serum may be so faint as to render it undetectable. The only reaction seen with the anti-Band II serum against EHV-l-infected cell extracts was again due to non-specific reaction of the serum with unheated samples of mockinfected RK13 cells and we conclude that no polypeptides antigenically related to gD are detectable in EHV-l-infected cell extracts.
Finally, since the anti-gB serum allowed detection of both monomeric and heat-unstable multimeric gB-related polypeptides in all the antigen preparations tested, indicating a degree of antigenic cross-reactivity, we wished to determine whether antiserum prepared against EHV-1-infected cells cross-reacted with any polypeptide present in HSV-I-, HSV-2-or BMV-infected cell extracts. Fig. 2 shows two comparable blots, one using the anti-EHV-1 serum (Fig. 2b) and the other the anti-gB serum (Fig. 2a) , to allow comparison with the gB-related polypeptides. There were some non-specific bands present in both mock-infected and infected cell extracts using the anti-EHV-1 serum, but there were also a n u m b e r of virus-specific bands. Reaction of the a n t i -E H V -1 serum against E H V -1 produced a n u m b e r of bands in both heated and unheated samples, but in the unheated sample there was a heavily reacting high molecular weight band comigrating with the HSV-1 strain 17 oligomeric form of gB and with the EHV-1 high molecular weight band detectable using the anti-gB serum in unheated samples. Bands of similar mobility were detectable using the anti-EHV-1 (Ab-1) serum with unheated samples of the HSV-1, HSV-2 and B M V extracts. Bands co-migrating with m o n o m e r i c gB were not detectable using the anti-EHV-1 (Ab-1) serum. It is possible that the cross-reacting bands detectable using the a n t i -E H V -I ( R A C -H ) serum in HSV-1, HSV-2 and B M V extracts correspond to those detected using the anti-gB serum. Our results therefore show that, although we were unable to detect, using Western blotting, polypeptides antigenically related to g D or gC in B M V -or E H V -l -i n f e c t e d cell extracts, gB-related polypeptides are present, and these exist in heat-unstable multimeric forms in the infected cell. 
